EMERGENCY DEPARTMENT (ED) visits in the United
Cohen et al. 3 examined ED use for the treatment of dental problems at the University of Maryland Medical System in 1995. They analyzed dental-related ED use before and after a change in coverage status for poor adults took place (in an attempt to reduce costs, in February 1993, the state of Maryland eliminated Medicaid reimbursement for dental care). After the policy change, the rate of dental visits to the ED by Medicaid recipients increased by 21.8%. Because definitive treatment is not provided in the ED, use of EDs for dental care and associated costs may be repeated because patients are forced to return for treatment of the unresolved condition. The magnitude of this problem is unknown. Lewis et al. 4 reported that pa- 
METHODS
BMC is a large urban teaching hospital serving the Boston metropolitan area. In this retrospective study of ED visits from BMC's ED database, we obtained data from the BMC data warehouse for analyses to test the hypothesis that there was no significant difference in the rate of people visiting EDs for dental services before and after MassHealth reform.
Outcomes Measured
The primary outcome was the annual use of EDs for dental services at BMC by persons aged 21 years or older 3 years before and 2 years after Massachusetts Health Care Reform (July 1, 2007, to June 30, 2012). A secondary outcome was the cost per visit per year for dental-related ED visits.
Inclusion Criteria
Specifically, we identified patients with the following specific International Classification of Diseases, Ninth Revision (ICD-9), 10 . We also included diseases of the dental hard tissues of teeth (521.0---521.9), pulp and periapical tissues (522.0---522.9), gingival and periodontal diseases (523.0---523.9), retained dental roots (525.3), unspecified disorder of the teeth and supporting structures (525.9), internal structures of mouth, broken tooth (873.63), and the ED visits for nontraumatic dental conditions used in New Hampshire, including conditions starting with 521, 522, 523, 525, and 528.
Analyses
We calculated total ED dental users and groups by age, sex, race/ ethnicity, and diagnostic code grouping and rates of use per 1000 BMC emergency department visits per year, 3 years before and 2 years after Massachusetts Health Care Reform. We compared the mean dental ED users per year in the 3 years before July 1, 2010, and the ensuing 2 years, as well as costs of care per visit.
RESULTS
ED visits for dental reasons at BMC increased by 2% in 2010 to 2011 and by 14% in 2011 to 2012 (Table 1) . Over the same period, dental visits per 1000 ED visits increased from 53.52 in 2007 to 2010, to 55.5 in 2010 to 2011, and to 61.84 in 2011 to 2012, increases of 1% and 16%, respectively. By age group, the greatest increases were in the persons 55 to 64 years, who showed an increase of 50% in 2011 to 2012, followed by 65 years and older, with a 45% increase and 45 to 54 years, with a 24% increase. The greatest increases by race/ethnicity were in Black patients, with a 5% increase in 2010 to 2011 and a 19% increase in 2011 to 2012, followed by Hispanic patients, with a slight decrease of 3% in 2010 to 2011 but a 12% increase in 2011 to 2012. Examination of visits by insurance showed a 38% increase in charity care in 2011 to 2012, followed by a 13% increase in Medicare and a 10% increase in Medicaid/MassHealth. By ICD-9 codes, the greatest increases were in caries-related pathologies with a 77% increase, followed by a 47% increase in soft tissue pathologies, a 26% increase in headaches related to other dental pathologies, and a 20% increase in other tooth-related problems.
The mean costs per patient per visit and changes in 2010 to 2012 are shown in Table 2 . Overall, mean cost per patient increased 7% in 2010 to 2011 and 27% in 2011 to 2012. By insurance, this increase was greatest for charity with an increase of 35%, followed by a 33% increase in private, a 31% increase in Medicare, and a 20% increase in Medicaid/ MassHealth. By ICD-9 codes, the greatest increase was in other tooth-related problems with an increase of 97%, followed by soft tissue pathologies with a 46% increase. Total hospital costs for dental-related problems in the ED increased 8% in 2010 to 2011 (from $8.4 to $9.1 million) and 44% in 2011 to 2012 (from $8.4 to $12.1 million). 
DISCUSSION
Dental-related ED visits in an urban safety-net hospital and the related costs of care rose significantly during the period analyzed when Medicaid funding for adult dental care was reduced. The greatest percentage increases in ED care were among older adults and persons receiving Medicare, Medicaid, and charity care. These results extend previous state and national findings 3---7,9---11
; taken together, they highlight the need for primary dental care among the poor, racial/ethnic minorities, and adults of all ages, especially older adults.
The findings of this study must be put into context because they took place during and following (2008---2010 ) the worst recession since the Great Depression. 12 Although we could not control for it, we cannot minimize the contribution of the economic climate to the policy change (the likely source of the original policy change) and the increases in ED use. This study found the largest increases in people with caries and soft tissue pathologies. These conditions are best treated in dental practices and community health centers. Importantly, individuals seeking dental treatment in EDs do not receive definitive treatment. Most dental treatments provided in the ED are transitory or palliative (temporary treatment, analgesics and antibiotics, or referral to a dental care provider) and have significant implications in terms of cost. If, for example, the $3.7-million increase in just 1 year (2012) could be provided to persons for primary care at $500 per year, 7456 persons could be seen in a private office or community health center rather than the 771 additional persons covered, almost a 10-fold difference. In 2012, Medicaid partially restored dental care coverage for adults in Massachusetts. Further research is needed to determine whether ED visits declined as a result.
In conclusion, ED care for dental problems increased at a major safety-net hospital (BMC) when Medicaid coverage for dental care for adults was reduced. The greatest percentage increases in ED care were among older adults and persons receiving charity care, Medicare, and Medicaid. The increased burden was measurable in terms of number of visits and costs of care. j 
